ABSTRACT: Malaria and geohelminths are known to be associated with pregnancy within all age groups. The objective of this study was to determine the prevalence of malaria and geohelminths co-infection among pregnant women. The study was conducted on 252 pregnant women who came for antenatal visits at Federal Medical Center and Specialist Hospital within Yola metropolis from July to November 2015. Socio-demographic information of the pregnant women was collected. Capillary blood from finger prick was used for malaria screening by microscopy. Geohelminths were determined by stool examination using wet mount and formal ether concentration techniques. Malaria, geohelminths and co-infecion had 20.2%, 21.4%, and 6.3% prevalence, respectively. Those within 20-24 and 25-29year age group had high rate of coinfection of 2.4% each. The results show no association between age and coinfection p<0.05. Malaria was significant in this study at p<0.05. The result show relatively low rate of coinfection of malaria and geohelminths prevalence. © JASEM https://dx.doi.org/10.4314/jasem.v21i3.7
Fifty million women living in malaria-endemic areas become pregnant each year; one-half of these women live in Africa. Human malaria is caused by five species of Plasmodia: P. falciparum, P. vivax, P. ovale, P. malariae and P. knowlesi (WHO, 2008) . Most infections are due to either P. falciparum or P. vivax, but multiple infections with more than one malarial species do also occur. The majority of malaria-related deaths are due to P. falciparum, (WHO, 2000) . Malaria kills more than one million people annually most of them in Sub-Saharan Africa, where malaria is a leading cause of death for children less than five years, pregnant women and those with low socioeconomic status. (WHO, 2008) . Each year, 350 to 500 million cases of malaria occur worldwide. However, the current status as reported by WHO (2013) , was 219 million cases in 2010. In 2008, Nigeria holds the largest share of the world's burden of malaria, (RBM, 2008 ). Due to the high level of malaria transmission in Nigeria, every pregnant woman is at risk of malaria infection, the effect of which can cause little or no damage to severe life threatening damages like spontaneous abortion, stillbirths, premature delivery, low birth weight (LBW), neonatal death and maternal death (FMOH, 2002) . The North Eastern region of Nigeria has one of the highest maternal mortality ratios (MMR) in the world, and most of these deaths are preventable (Bukar et al., 2013 ).
Malaria remains a major environmental factor focusing on serious pregnancy complications, whose incidence and severity depend on gestational age, parity and the level of malaria endemicity. It is estimated that 10,000 women and 200,000 infants die as a result of malaria infection during pregnancy. Severe maternal anaemia, premature and low birth weight contributes to more than half of those deaths (Egwang, 2006) .
The aim of the study was to determine the prevalence of malaria and geohelminth coinfection among pregnant women attending antenatal, which will provide a vital data for Adamawa State Ministry of Health towards providing necessary interventions and other organisations concerned. (Adebayo and Tukur, 1999) . Temperature in Yola reaches 40 0 C around April; while minimum temperature could be as low as 18.3 0 C between December and early January which marks the harmattan period, occasioned by the north easterly trade winds.
MATERIALS AND METHODS
Study Sample: Women present for delivery from July to November 2015 at the two hospitals were randomly selected based on consent to participate in the study, after which questionnaire was administered to collect socio-demographic information. A total number of 252 pregnant women were recruited for the study.
Sample collection and laboratory analyses:
Finger prick blood samples were collected directly onto a clean glass slide to prepare thick and thin blood films. Additionally, fresh stool samples were collected from each pregnant woman, in a clean plastic container. The samples were immediately transported in the laboratory for processing and analysis. For malaria parasite detection, thin blood films were first fixed in methanol, both thin and thick films were stained with 10% Giemsa stain. Slides were examined under a microscope (x100 objective). A slide was considered negative if malaria parasites were not detected after examination of 200-oil immersion fields of thick smear. For positive samples, the number of parasites per 200 white blood cells (WBCs) was counted and the parasite density estimated based on an average of 8000 WBCs/µl of blood. (Cheesbrough, 2006) .
Laboratory Procedure for Examination of Stool
Samples: Saline wet mount procedure: With the aid of a dropper a drop of saline was placed on a clean slide using an applicator stick, a small portion of the stool was mixed with the normal saline. This was covered with a cover slip and mounted on the microscope. When a parasite-like object comes into view, it was closely examined and identified under high power. Saline wet mount was used for the detection of eggs and larvae of helminthes.
Formalin-ether concentration techniques and examination:
Half teaspoon of faeces was thoroughly mixed in 10ml of water and strained through two layers of gauze in a funnel. The filtrate was centrifuged at 2,000rpm for 2 minutes. The supernatant was discarded and the sediment was resuspended in 10ml of physiological saline. It was again centrifuged and the supernatant was discarded. The sediment was resuspended in 7ml of formalin saline and allowed to stand for 10 minutes or longer for fixation, 3ml of ether was added. The tube was stoppered and shaken vigorously to mix. Then the stopper was removed and the tube was centrifuged at 2,000rpm for 2 minutes. The plug of debris was detached from the side of the tube with the aid of a glass rod and the liquid was poured off leaving a small amount of formalin saline for suspension of the sediment. It was then poured on a clean glass slide, covered with cover slip and examined under microscope (Arora and Brij, 2010) .
Data Analysis: Analysis was performed by SPSS version 20 statistical software package. Frequency and percentage were calculated for the study variables. Data analyses using Chi-square (X 2 ) statistics was carried out to determine any statistical association between the variables at 5% level of significance.
Ethical Considerations: Ethical permit and clearance was obtained from the ethical committee in FMC, Yola and from the ministry of Health Adamawa State and from the various hospitals through their Medical Directors. Informed consent of pregnant women participants was also obtained.
RESULT AND DISCUSSION
The demographic characteristics of the participants are shown in Table 1 . House wives recorded the highest frequency of 163(64.7%), while students recorded the least frequency of 17(6.7%). Prevalence in relation to parity: Primigravida had 83 (32.9%), secundgravidae 67(26.6%) while multigravida had the highest of 102(40.5%). In the case of formal education, those with secondary education had the highest frequency of 116(46.0%), followed by those with non-formal education 36(14.3%), while primary education had the least of 19 (7.5%). This study was conducted within the Yola metropolis, among a relatively homogenous population and thus these factors (disparities) may not have been large enough to be detected. Some of the limitations of this study regarding socio-demographic factors include: lack of accessing their nutritional status which has tremendous effects on maternal anaemia, antiparasitic drugs used by these women were not accessed, also their source of water supply and types of toilet facilities used at homes and their HIV status. Out of the 252 examined, specialist hospital yola had 142 (56.3%) samples, and also had the highest prevalence of malaria parasite (26.8%), geohelminths (22.5) and coinfection (7.0%) while FMC yola had total frequency of 110 (43.7%) with the least prevalence for malaria parasite (11.8%), geohelminths (20.0%) and coinfection (5.5%) respectively. (Table 2 ). These differences may be due to the differences in number of data collected from each hospital and the fact that specialist hospital was more accessible to the low socioeconomic status.
A total of two hundred and fifty-two (252) blood samples obtained from pregnant women who registered for antenatal care at Federal Medical Centre, Yola (n=110), and Specialist Hospital Yola (n=142) which were screened for malaria and geohelminthic parasite. Out of these, 51 (20.2%) were positive for malaria, 54(21.4%) were positive for geohelminths while 16(6.3%) were positive for coinfection of malaria and geohelminths (Table 3) . The findings of this study were higher than that of Yatich et al., (2010) , (except in the case of coinfection which is lower) who reported a prevalence of 19.7% for P. falciparum, 9.1% for helminth infection and 16.6% were co-infected with malaria and geohelminths. In a similar study in Ghana, Ntui, et al. (2014) , recorded 9% malaria prevalence, 5% prevalence of helminths.
The observed overall prevalence in this study was relatively lower than results obtained from other studies done elsewhere within the state: Shitta and Akogun (2004) , recorded 48% prevalence of malaria infection, while Chessed et al., (2013) reported 56.3% prevalence of malaria and in the country at large; Ekejindu, et al. (2011) recorded 81% prevalence of malaria and 17% prevalence of Hookworm with 13% were co-infection. In 2014, Iwueze, et al. reported the prevalence of malaria among antenatal women in Onitsha to be 53.0% for P. falciparum. In a similar finding, Abraham, et al. (2012) , reported 12.3% prevalence rate of malaria, intestinal helminth had 34.5% prevalence rate, while coinfection of 19.4% was observed; while Okorudo (2002) , reported 60% prevalence of malaria among antenatal women attending clinics in Aguata L.G.A of Anambra State. The low rate of infection in this results compare to others may be due to various initiatives and awareness been created among antenatal women about the danger of these parasites and their effects.
The mean age of the women were 26.9 Years, age ranging from 16 to 45 as shown in Table 3 . The prevalence of malaria alone in relation to age shows that 30-34year age group recorded the highest rate of malaria (24.4%), which also shown the more productive years in women were they engage in many outdoor activities at night which may increase the risk of infection. The prevalence of geohelminths alone in relation to age shows that 40-45year age group recorded the highest rate of geohelminth (50.0%), The 40-45 year age group recorded the highest prevalence of coinfection of malaria and geohelminth of (16.7%), these may be due to frequent exposure to intestinal worms over time, which the body have developed resistances to it, and became asymptomatic. Malaria, geohelminths and coinfection were not significant in relation age at p>0.05 . Conclusion : In conclusion, from the result obtained, prevalence of malaria, geohelminths and co-infection was lower compared to most of the documental results obtained, even though only malaria was significantly at p>0.05, these may imply that, antenatal routines create awareness among the pregnant women and the different interventions as observed.
Prevalence of Malaria and Geohelminth Co-infection

472
